A response to: Soler: No evidence of conspecific brood parasitism provoking egg rejection in thrushes. Frontiers in Zoology 2014, 11:68. Several species of European thrushes (genus Turdus) reject foreign eggs, yet the evolutionary causes of this behavior remained unclear. Recently, we concluded that conspecific (CBP), rather than interspecific brood parasitism (IBP) is responsible for the patterns of foreign egg rejection in these taxa [1] . In his comment M. Soler does not agree with this conclusion. Here we address each of his four main points to demonstrate the principles that (i) a theory is never out of date but is either supported or discredited, and (ii) it is not the use of references, but instead the collection and analysis of new data, which advances scientific progress.
Several species of European thrushes (genus Turdus) reject foreign eggs, yet the evolutionary causes of this behavior remained unclear. Recently, we concluded that conspecific (CBP), rather than interspecific brood parasitism (IBP) is responsible for the patterns of foreign egg rejection in these taxa [1] . In his comment M. Soler does not agree with this conclusion. Here we address each of his four main points to demonstrate the principles that (i) a theory is never out of date but is either supported or discredited, and (ii) it is not the use of references, but instead the collection and analysis of new data, which advances scientific progress.
First, Soler argues that the costs of CPB are too low to select for the evolution of host defenses and that the foreign eggs are too similar to host eggs for effective discrimination. That costs of CPB seem to be generally low across various species does not necessarily mean that such costs are always low (see also p. 51 in [2] ). For example, IBP is generally highly costly to hosts but in several hosts of the brown-headed cowbird (Molothrus ater), there is little or no detectable cost of IBP [3] . Regarding egg similarity, inter-clutch variation in both Turdus species that we studied is sufficiently high to allow for foreign conspecific egg discrimination both in theory [4] and in reality [1] .
Second, Soler takes issue with the maintenance versus decay of egg rejection behaviors as an antiparasitic host defense in the absence of ongoing brood parasitism. Crucially, the empirical studies referenced by Soler reported that the rejection costs associated with the ejection of foreign eggs were essentially nil. In contrast, we documented non-negligible rejection errors and costs, even in response to foreign conspecific eggs. Therefore our study system does not fit the critical assumption of Soler's argument which holds only for "a trait which does not decrease individual fitness".
Third, Soler argues that aggression towards cuckoo dummies combined with the foster parents' reluctance to feed cuckoo nestlings are a clear indication of past evolutionary exposure to IBP. This argument is flawed (see [5] ). Song thrush (Turdus philomelos) show very low and nonspecific aggression towards cuckoo dummies and cuckoo chicks in experimental nests die not because of host chick discrimination but because the smooth nest-cup design prevents successful eviction of host nestmates by the hatchling cuckoo, forcing it into fatal competition with host chicks. In turn, blackbirds (T. merula) are aggressive not only to cuckoo dummies but to any intruders near their nests, including harmless pigeons (Columba livia), indicating that their aggression did not specifically evolve in response to IBP [6] . Cuckoo chicks cross-fostered to blackbird nests also do not survive to fledging but not because blackbirds were reluctant to feed cuckoo chicks, as the parasitic nestling's mass typically increased with time [7] ; instead, cuckoo chicks "had bloated bellies and suffered from diarrhea" implying that it is the types of food delivered by blackbirds that caused cuckoo deaths (p. 719 in [7] ). In general, switching to new types of food is an unlikely defence against brood parasite chicks: it would be maladaptive for any hosts to evolve novel food habits as a defense against IBP because such change would not prevent most costs of IBP (see [8] ).
Last, Soler pointed out that reported current rates of CBP in thrushes are too low to select for CBP discrimination, and should be much higher (e.g., estimated to be at least 22% in black-billed magpie Pica hudsonia: [9] ). However, although their calculations included non-negligible discrimination errors and costs in that host species, its clutch size is 50-100% higher than those of thrushes (especially in New Zealand: [10] ), rendering the cost of parasitism in magpies relatively low, and thus predicting the cost threshold for the evolution of CBP rejection relatively high compared to our taxa. Furthermore, as we explained [1] , we severely underestimated parasitism rates in our study populations. Moreover, high current parasitism rates are not critical to provide support for CBP hypothesis; previously [11] supported CBP scenario based on current CBP rates of 2.7% in their study population of house sparrows (Passer domesticus).
Studies of IBP hosts routinely interpret high rejection of foreign eggs in the absence of current IBP as an evidence of historical IBP. We do not see any empirical or theoretical arguments that would prevent us from applying the identical logic to CBP systems. Just like in any other area of evolutionary biology, so in the study of IBP and CBP we should be able to infer past evolutionary causes events from present biological evidence. However, we agree with M. Soler that any conclusions based on such indirect evidence are essentially probabilistic. Accordingly, we can never reliably reconcile how important role CBP or IBP played in long past in virtually any species -including current suitable hosts of IBP which might have evolved their egg discrimination due to past CBP and not IBP [1] . However, the large-scale geographic and comparative approaches used by [5] and [1] demonstrate one way to overcome at least some of the limitations of inferring evolutionary forces responsible for the existence of current adaptations in organisms.
